Monocyte nonspecific esterase. Enzymologic characterization of a neutral serine esterase associated with myeloid cells.
Monocytes contain a characteristic, prominent set of membrane-bound nonspecific esterases with a slightly acid isoelectric point. These esterases are also detected at modest levels in some granulocyte preparations. They are not apparent in lymphocytes. Among 18 fresh myeloid leukemias and myeloid leukemia cell lines, those of subtypes M4 (myelomonocytic) and M5 (monocytic) were strongly positive; some of subtypes M1-M3 (granulocytic) were moderately positive. The esterases were not detected among 32 fresh lymphoid leukemias and lymphoid leukemia and lymphoblast cell lines. The membrane-bound monocyte esterases, solubilized by treatment of monocyte preparations with nonionic detergent, were resolved by ion-exchange chromatography. The monocyte species account for 80-95% of the total nonspecific esterase activity of monocytes. The resolved enzymes behave as neutral serine carboxyl esterases and are highly sensitive to inhibition by diisopropylfluorophosphate (DFP) and also by sodium fluoride. Similar analysis of a lymphocyte preparation yielded no detectable monocyte esterases, but yielded numerous other forms which were generally resistant to inhibition by DFP and NaF. These nonspecific esterases are also present at background levels in monocytes. The resolution and characterization of the membrane-bound serine esterases from monocytes demonstrates the basis for the well-known cytochemistry of monocytes. The results are also crucial to the development of an immunologic surface marker test for myeloid cells and the study of monocyte membrane physiology.